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I.  Introduction

Pain is an unpleasant sensory and emotional experience associated with actual or potential tissue
damage or described in terms of such damage. It is always a subjective experience. Regional anaesthesia has
been used widely for upperlimb surgeries because it provides good post operative analgesia. Brachial plexus
block has evolved into a valuable and safe alternative to general anaesthesia for upperlimb surgery. The main
drawback of long acting drugs was delayed onset of action. To overcome this ,an attempt was made to compare
the effects of adding potassium chloride and sodium bicarbonate to Bupivacaine for the onset time and duration
of sensory and motor blockade following supraclavicular brachial plexus block was carried out.

Il. Materials And Methods
The present study is aimed to compare the addition of potassium chloride and sodium bicarbonate to
bupivacaine in supraclavicular brachial plexus block. The following are assessed
The onset of sensory and motor blockade
The quality of sensory and motor blockade
The duration of blockade
To compare the results with that of plain bupivacaine of same concentration
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Inclusion criteria: Ninety patients of age group 20-70 years of either sex,ASA 1 and ASA 2, Patients
undergoing elective and emergency surgery of upperlimb

Exclusion criteria : progressive neurological disorders,severe Kidney or liver function,history of bleeding
disorders

Investigations haemoglobin percentage, total count, differential count ,erythrocytic sedimentation rate, random
blood sugar, electrolytes, urine albumin, chest xray, echocardiogram were done

All patients were premedicated with pethedine 1mg/kg intra muscular 30 minutes before surgery. each patient
was randomly assigned to one of the three groups ( 30 patients each group )

Each patient was made to lie supine without a pillow,arms at the side,head turned slightly to the opposite side
with shoulders depressed posteriorly and downward by moulding the shoulders over a roll placed between the
scapulae. the supraclavicular area was aseptically prepared and draped. an intradermal wheal was raised
approximately 1cm above the midclavicular point. the subclavian artery palpable in supraclavicular fossa was
used as landmark. the tip of the index finger was placed directly over the arterial pulsation. a filled 10ml syringe
with a 23 gauge , 32mm needle attached was held and patient was told to say “now”, as soon as he felt a tingle
or electric shock like sensation going down his arm. as soon as paraesthesia was elicited, the needle was fixed
in position and after confirming negative aspiration of blood 30 ml of respective drug was injected depending on
whether the patient was alloted to either of group 1,2 and 3

The person doing the procedure did not know whether the dilution contained sodium bicarbonate or potassium
chloride

All values were expressed as mean + or — standard deviation. Statistical comparison was performed by
CHI-SQUARE test

The three groups of thrity each.

Group 1 received 30 ml of 0.375% of Bupivacaine with 0.2mmol of potassium chloride
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Group 2 received 30 ml of 0.375% of Bupivacaine with 0.2 ml of sodium bicarbonate
Group 3 received 30 ml of 0.375% of plain Bupivacaine

Sensory blockade were determined by pinprick test in the C4-T2 skin dermatomes
Motor blockade was graded according to the movement of upperlimb by the patient.

I11. Results

Figure 1 : Onset of sensory blockade

p<0.001 very highly significant

The main onset time of sensory blockade in group 1 was 10.43 minutes when compared to group 2 (24.16
min) and group 3 (26.33 min)

Figure 2 : Onset of motor blockade

P<0.001 very highly significant
The mean onset time of motor blockade in group 1 was 9.43 minutes when compared to group 2 (21.46
min) and group 3 (23.93 min)

Figure 3 : Comparison of mean onset of blockade

p<0.001 very highly significant
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Onset of sensory and motor blockade was earlier in case of group 1 when compared with group 2 and
group 3.The p value was <0.001which is statistically highly significant

Figure 4 : Duration of sensory and motor blockade

p<0.001 very highly significant

The duration of both sensory and motor block was prolonged in group 1 when compared to group 2 and
group 3. The p value was <0.001which is very highly significant

Figure 5 : Quality of sensory blockade

uligen 22
The quality of sensory blockade was better in group 1 and the value was statistically significant when
compared with group 2 or group 3

Figure 6 : Quality of motor blockade

The quality of motor blockade was better in group 1 and the value was statistically significant when
compared with group 2 or group 3
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Figure 7 : Use of adjuvants

The number of adjuvants used in group lwere significantly less when compared with group 2 and
group3. The p value was <0.05 which is significant

The onset of blockade in potassium group was earlier when compared to groups with sodium
bicarbonate or plain bupivacaine. In our study the mean onset of sensory and motor blockade in potassium
group was 10.43 and 9.43 minutes respectively.

Alkalinization of bupivacaine did not shorten the onset time when compared with plain bupivacaine,
whereas earlier onset of blockade in sodium bicarbonate group due to addition of epinephrine to 0.5%
alkalinized bupivacaine.

The duration of sensory and motor blockade was significantly increased in potassium group when
compared to other groups. We have found that depth of sensory and motor blockade was significantly better in
potassium when compared to other groups.

The decreased requirement of adjuvants in potassium group when compared to other groups suggest
greater quality of anaesthesia.

Increasing the pH of solution before injection, increases the amount of bupivacaine existing in the
uncharged form and there by produce more rapid diffusion across perineuronal tissue barriers. Where as our
study did not show any clinical advantage when compared to earlier studies probably because pH adjusted local
anaesthetic solution were not close to the pKa value

Group 1
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Group 2

Group 3

1V. Discussion

Brachial plexus block is widely used in our practice for elective forearm and hand surgeries. It provides
good intra-operative and post operative analgesia. Many substances have been added to local anaesthetic agents
in attempt to prolong their duration of action. Addition of potassium chloride to local anaesthetic solution
increases the extracellular potassium concentrations and depolarizes the membrane. Altering the pH of local
anaesthetic solution by adding sodium bicarbonate produce more rapid diffusion across perinural tissue barriers
We conducted studies on ninety patients with demographic data in terms of age, weight, sex being similar in all
age groups. The data collected was analysed for statistical significance by chi-square test The onset of blockade
in potassium group was earlier when compared to groups with sodium bicarbonate or plain bupivacaine. In our
study the mean onset of sensory and motor blockade in potassium group was 10.43 and 9.43 minutes
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respectively. The results of our study support the findings of Khosa et al®.In contrast to our study ,the delayed
onset of blockade in the study by Prris and Chamber was due to 0.25% bupivacaine in relation to 0.375%
bupivacaine.

In our study comparison between sodium carbonate and plaine bupivacaine group showed statistical
significance. The results of our study were in accordance with Bedder et al®® who also found that alkalinization
of bupivacaine did not shorten the onset time when compared with plain bupivacaine, whereas Hilgier et al*®
found earlier onset of blockade in sodium bicarbonate group due to addition of epinephrine to 0.5% alkalinized
bupivacaine.

The duration of sensory and motor blockade was significantly increased in potassium group when
compared to other groups. This is in agreement with Khosa et al*® findings who found prolonged duration of
analgesia. We have found that depth of sensory and motor blockade was significantly better in potassium when
compared to other groups. Bromage and Burfoot® al;so found intense quality of blockade when potassium was
added to lignocaine in epidural block.

The decreased requirement of adjuvants in potassium group when compared to other groups suggest
greater quality of anaesthesia. The results of our study support the findings of Parris and Chamber®”

Clinical studies of Galindo* concluded the pH adjusted solution of local anaesthetics produced a more
rapid onset of blockade with better quality of duration in epidural analgesia. Similarly Ritchie et al** showed
increasing the pH of solution before injection, increases the amount of bupivacaine existing in the uncharged
form and there by produce more rapid diffusion across perineuronal tissue barriers. Where as our study did not
show any clinical advantage when compared to earlier studies probably because pH adjusted local anaesthetic
solution were not close to the pKa value

V. Conclusion
The present study “Comparative study of addition of potassium chloride amd sodium bicarbonate
to bupivacaine on the onset and duration of brachial plexus block” concludes that addition of potassium
chloride to bupivacaine had significant clinical advantage over alkalanized bupivacaine and plain bupivacaine.
But alkalanization of bupivacaine did not confer any added benefitwhen compared to plain bupivacaine

References

[1]. Morgan. G.E Clinical Anaesthesiology.3" edition. Lange medical books.

[2]. McGrawn - Hill medical publishing division;2002,311

[3]. Singer C. Underwood EA. A short history of medicine.2™ ed.

[4]. Oxford:Clarendon;1962.349

[5]. Cousins MJ and Bridenbaugh PO. Neural blockade in clinical anaesthesia and management of pain.2" ed. Philadelphia JB
Lippincott Company;1988,296

[6]. Hirschel M. Nerve damage from brachial plexus anesthesia.Zentralbl.Chir,40;1913,77

[7]. Raj PP. Text book of regional anesthesia.1* ed. Churchill Livingstone;2002,15

[8]. Collins V. Principles of anaesthesiology. General and regional anesthesia.3" ed. Philadelphia : Lea and Febgier;1993,1259

[9]. Okasha AS, EL-Attar AM, Soliman HL. Enhanced brachial plexus blockade. Effect of pain and muscular exercise on the efficiency
of brachial plexus blockade. Anaesthesia 1988; Volume 43:327-329

[10].  Cunningham NL, Kaplan JA. A rapid onset long acting regional anaesthetic technique. Anaesthesiology 1974;41:509-517

[11]. Bromage PR, Burfoot MF. Influence of physiochemical factors:hyaluronidase and potassium. British Journal of Anaesthesia
1966;38:857-864

[12]. Bromage PR, Gertel M. Improved brachial plexus blockade with bupivacaine hydrochloride and carbonated lidocaine.
Anaesthesiology 1972;36:479-487

[13]. Winnie AP, Tay CH, Patel KP, Ramamurthy S Pharmacokinetics of local anaesthetics during plexus block. Anaesthesia and
analgesia 1977;56:852-861

[14]. Brown DT, Morrison DH. Comparison of carbonated bupivacaine and bupivacaine hydrochloride for extradural anaesthesia. British
Journal of Anaesthesia 1980;52:419-422

[15].  Fink BR, Calkins DF. Role of glucose or potassium lack in nerve block. Anesthesiology 1981;55:172-175

[16]. Mc Clure JH, Scott DB. Comparison of bupivacaine hydrochloride and carbonated bupivacaine in brachial plexus block by the
interscalene technique. British Journal of Anaesthesia 1981;53:523-526

[17]. Kircha S, Barsa J, Fink BR. Potentiation of nerve block in vio by physiological adjuvants in the solution. British Jornal of
Anaesthesia 1983;55:549-553

[18]. Khanna MS, Sarda VF. Carbonated bupivacaine v/s bupivacaine plain in epidural anaesthesia. British Journal of Anaesthesia
1983;31(2):140-143

[19]. Lanz E, Thesis D. Extent of blockade following various technique of brachial plexus block. Anaesthesia and analgesia 1983;62:55-
58

[20]. Gissen AJ, Covino BG. Differential sensitivity of fast and slow fibers in mammalian nerve. Effect of carbonation of local
anaesthetic. Regional anaesthesia 1985;volume 10(2):68-75

[21].  Hilgier M. Alkalinization of bupivacaine for brachial plexus block. Regional Anaesthesia 1985;10;59-61

[22]. Parris MR, Chamber WA. Effects of the addition of potassium to prilocaine or bupivacaine. British Journal of Anaesthesia
1986;58:297-300

[23]. McMorland GH, Douglas MJ. Effect of Ph adjustment of bupivacaine on onset and duration of epidural analgesia in parturients.
Canadian Anaesthetist Society Journal 1986;33(5):537-541

[24]. Smith S, Ramamurthy S. Effect of sodium bicarbonate on the onset of blockade by bupivacaine. Regional Anaesthesia 1986;
January-March:48

DOI: 10.9790/0853-1704080612 www.iosrjournals.org 11| Page



“Comparative Study Of Addititon Of Potassium Chloride And Sodium Bicarbonate To Bupivacaine ..

[25].  McMorland GH, Douglas MJ, Ross PLE. The effect of Ph adjustment of bupivacaine on onset and duration of epidural anaesthesia
for caesarean section. Canadian Journal of Anaesthesiology 1988;35(5):457-461

[26]. Bonhomme LBS, Benhamou D, Jebri M. Chemical stability of bupivacaine in Ph adjusted solutions. Anaesthesiology 1988;69:754-
756

[27]. Bedder MD, Kozody R, Craig DB. Comparison of bupivacaine and alkalanized bupivacaine in brachial plexus anesthesia.
Anesthesia and analgesia 1988;67:48-52

[28]. Benhamou D, Laballe, Bonhomme L. Alkalinization of epidural 0.5% bupivacaine for caesarean section. Regional anaesthesia
1989; volume 14(50:240-243

[29]. Peterfreund RA, Datta S. pH adjustment of local anaesthetic solution with sodium bicarbonate laboratory evaluation of
alkalanization and precipitation. Regional anaesthesia 1989;14:265-270

[30]. Coventry DM, Todd JG. Alkalinization of bupivacaine for sciatic nerve blockade. Anaesthesia 1989;44:467-470

[31]. Zahl K, Jordan A, Mc Groaty. Ph adjusted bupivacaine and hyaluronidase for peribulbar block. Anaesthesiology 1990;72:230-232

[32]. Khosa DS, Thend SS, Gupta HK. Effects of adding potassium chloride to lignocaine and bupivacaine solutions on the onset time
and duration of brachial plexus block. Indian Journal of Anaesthesia 1990;38:119-122

[33]. Verborgh C, Claeys MA, Camu F. Onset of epidural blockade after plain or alkalinized 0.5% bupivacaine. Anaesthesia and
analgesia 1991;73:401-404

[34]. Fernando R, Jones HM. Comparison of plain and alkalinized local anaesthetic mixtures of ligocaine and bupivacaine for elective
extradural caesarean section. British Journal of Anaesthesia 1991;67:699-703

[35]. Wong K, Strichartz GR, Raymond SA. On the mechanism of potentiation of local anaesthetic by bicarbonate buffer. Anaesthesia
and analgesia 1993;176:131-143

[36]. Caponga G, Celleno D, Laudano D. Alkalinization of local anaesthetics. Regional anaesthesia 1995;20(5):369-377

[37]. Morrison DH, Editorial : Alkalinization of local anaesthetic. Canadian Journal of Anaesthesia 1995;42(12):1076-1079

[38]. Curatolo M, Felix SP, Neilsen LA.Adding sodium bicarbonate to lidocaine enhances the depth of epidural blockade. Anaesthesia
and analgesia 1998;86:341-347

[39]. Ririe DG, Walker FO. Effect of alkalanized lidocaine on median nerve block. British Journal of Anaesthesia 2000;84(2):163-168

[40].  Brown DL, Regional anaesthesia and analgesia. 1% edition. 1996,254.

[41]. Reynolds F. Adverse effects of local anaesthetics. British Journal of Anaesthesia 1987;59:78-95

[42].  Miller RD. Anaesthesia . 5™ edition New York: Churchill Livingstone; 2000,491-517

[43]. Aldrete JA, Barnes DR, Sidon MA. Studies of addition of potassium chloride to lidocaine. Anaesthesia and analgesia 1969;48:269-
276

[44].  Stoleting RK. Pharmacology and physiology in anaesthesia practice. 3™ edition. Philadelphia:Lippincott-Raven;1999,158-183

[45]. Ritchie JM, Ritchie B. Greengard P. The effect of the nerve sheath on the action of local anaesthetics. J Pharmacol Exp Ther
1965;150:160-164

[46]. Galindo A, pH adjusted local anaesthetic: Clinical experience. Regional anaesthesia 1983;8:35-36

Dr.Renju Ninan "“Comparative Study of Addititon of Potassium Chloride and Sodium
Bicarbonate to Bupivacaine on the Onset Time And Duration Of Brachial Plexus
Block”."IOSR Journal of Dental and Medical Sciences (IOSR-JDMS), vol. 17, no. 4, 2018, pp
06-12.

DOI: 10.9790/0853-1704080612 www.iosrjournals.org 12 | Page



